OBJECTIVES The purpose of this study was to prospectively investigate the diagnostic and prognostic impact of cardiac magnetic resonance (CMR) T1 mapping and validate it against left ventricular biopsies.
approaches have been studied (16) ; however, native T1 mapping and the calculation of ECV by use of native and post-contrast T1 maps have been described as the most promising measures of extracellular matrix expansion (11) . Native T1 mapping identifies pathological changes affecting the intracellular or extracellular space, such as myocardial edema in acute myocardial infarction or in myocarditis (17) (18) (19) , amyloid deposition (20, 21) , iron overload (22) , or glycosphingolipid storage in Anderson-Fabry disease (23) . With the use of T1 maps before and after administration of gadoliniumbased contrast agents, the ECV can be estimated (8) .
Elevated ECV as quantified by CMR (CMR-ECV) has
been demonstrated in cardiac amyloidosis (24) (25) (26) , acute myocarditis (27) , and hypertrophic cardiomyopathy sarcomere mutation carriers, even in the absence of myocardial hypertrophy (28) consensus has yet been reached concerning a preferred T1-mapping technique (11) . Its reliability is also limited by a lack of validation data against in vivo myocardial biopsies because of heterogeneity of techniques and small patient numbers (Table 1) (8, 9, 13, (31) (32) (33) (34) (35) (36) (37) . Although T1-mapping data appear to have great prognostic potential, only a few studies have reported on the prognostic impact of T1 mapping by CMR (13, (38) (39) (40) (41) . 
Kammerlander et al. were assessed by the biplane area-length method (43) . At the time of insertion of the intravenous cannula, blood was drawn for hematocrit and serum creatinine level measurement.
LGE was quantified on short-axis stacks using a semiautomatic approach by defining a threshold of 5 SD above mean signal intensity of healthy myocardium (44).
T1 mapping was performed with electrocardiographically triggered MOLLI with a 5(3)3 prototype Endocardium, blood vessels, and perivascular tissue were excluded from the analysis. Figure 1B shows a histological specimen of a patient with heart failure; Figure 1C 
RESULTS

BASELINE CHARACTERISTIC AND CMR PARAMETERS.
A total of 473 patients (49.5% female, age 57.8 AE 17.1 years) were included. Table 2 
TissueFAXS-ECV (%)
Correlation between extracellular volume (ECV) by cardiac magnetic resonance T1 mapping 
Difference Between TissueFAXS-ECV and CMR-ECV (%)
Mean difference was À2.3% (limits of agreement: À14.7% and 10.0%). CMR-ECV ¼ extracellular volume as determined by cardiac magnetic resonance imaging T1 mapping;
TissueFAXS-ECV ¼ extracellular volume as determined by TissueFAXS.
Kammerlander et al. By Kaplan-Meier analysis ( Figure 5 ), higher CMR-ECV was associated with an increased event rate
(log-rank test p ¼ 0.013). Table 4) .
DISCUSSION
The present study evaluated the diagnostic accuracy and prognostic value of CMR-ECV. We have demon- mapping than by conventional CMR (49, 50) .
TECHNIQUES. Considerable efforts have been undertaken to validate T1 mapping (8, 9, 13, (31) (32) (33) (34) (35) (36) (37) . Table 1 summarizes previous studies that reported validation data of CMR T1 mapping against myocardial biopsy samples. Various T1-mapping techniques have been applied, including equilibrium contrast T1 mapping STUDY LIMITATIONS. The data presented have been collected in a single-center setting. Therefore, a center-specific bias cannot be excluded. However, the major advantages of limiting data collection to a Analyses were run for clinical and imaging variables separately. *NT-proBNP was graded into quartiles for this analysis. †Per 1% increase among patients with previous MI.
CI ¼ confidence interval; HR ¼ hazard ratio; other abbreviations as in Table 2 . Abbreviations as in Table 2 .
single center are (1) adherence to a constant clinical routine, (2) constant quality of work-up, and (3) constant follow-up.
With regard to myocardial biopsy, it has to be noted that during left-sided heart catheterization, only small myocardial specimens can be retrieved.
The 
